Understanding and learning geographic knowledge and applying it to sustainable development (SD) depends not only on the knowledge itself, but also on how it is taught and studied. The teaching and learning methods for promoting sustainability in geography have not been thoroughly studied. This qualitative study examined articles on geography teaching and SD. The material was selected using keywords related to geography education. The study describes 17 articles published in peer-reviewed scientific journals from 2008 to 2018. The focus group varied from primary to higher education. The proportion of teaching and learning methods were determined. The data were analyzed using qualitative content analysis. The foci of the analyses were the teaching and learning methods, topics, goals, and levels of thinking skills. Additionally, features of the teaching methods used in geography education, including outdoor education, to achieve the sustainable development goals (SDGs) were investigated. Different teaching methods used together and interactive learning were the most often preferred. Group work and teachers' presentations were mentioned in 12 articles, and inquiry-based learning and argumentation in half of the articles. The most often written expressions promoting SD in geography education concerned environmental sustainability (42%), followed by social (25%), economic (19%), and cultural sustainability (14%). The most emphasized features of the current teaching methods were active participation, thinking skills, animation, evaluation, dialog, demonstrations, and information and communication technology skills. The whole school approach and forward-looking perspective in geography should be implemented in school education to reach the SDGs and to support SD.
Introduction
The International Charter on Geographical Education defines geography as, "the study of Earth and its natural, physical, and human environment" [1] . Geography involves the study of human activities and their interrelationships and interactions with environments on local to global scales. It bridges the natural and social sciences, and thus deals with spatial variability, that is, that phenomena, events, and processes vary within and between places and therefore should be regarded as an essential part of the education of all citizens in all societies. The abovementioned bases of geography can be regarded as supporting sustainability education (SE). According to Day and Spronken-Smith [2] , interdisciplinary approaches which integrate three aspects-the economic, social, and physical aspects of sustainability-are not only well suited for geography, but remain the pre-conditions for understanding its multiple dimensions.
understanding of the spatio-temporal dimensions of sustainability. In addition, geography also bridges, by its interdisciplinary approaches, the social and natural sciences [15] . Education in geography fosters knowledge, skills, and concepts for better understanding our being, our relationships with other people, and the universe [26] . So, geographic awareness and geographic consciousness are also important goals in SE cf. [27] .
Geographical Competencies and Skills for Sustainable Development
The International Charter on Geographical Education [1] states that studying geography should support young people to understand and appreciate how places and landscapes are formed, how people and environments interact, the consequences that arise from our everyday spatial decisions, and Earth's diverse and interconnected mosaic of cultures and societies. According to Haubrich [28] , the achievement of SD requires geographic competences such as knowledge and understanding of the major natural systems of the Earth (landforms, soils, water bodies, climate, vegetation) and the interactions within and between ecosystems and the major socio-economic systems of the Earth (agriculture, settlement, transport, industry, trade, energy, population, and others).
Valuable geographical skills are the ability to communicate, think about, and use practical and social skills to explore geographical topics on a range of scales, from local to international. In addition, attitudes and values dedicated to seeking solutions to local, regional, national, and international problems on the basis of the Universal Declaration on Human Rights are indispensable [28, 29] . Moreover, teaching about SD means teaching holistically. Geography, as a bridge between natural and human sciences, is used to practice such an approach. Geographical education contributes to this by ensuring that individuals become aware of the impact of their own behaviour and that of their societies, and that they have access to accurate information and skills to enable them to make environmentally sound decisions and to develop an environmental ethic to guide their actions [29] .
Learning Topics and Interdisciplinary Skills for Sustainable Development through Geography Education
The Lucerne Declaration states that the themes of the UN Decade of Education for Sustainable Development (DESD) 2005-2014 have much in common with geography's objects of study [30] . The United Nations Educational, Scientific, and Cultural Organization (UNESCO) is involved in monitoring the progress towards Target 4.7 of SDG 4 on Education, which focuses on Global Citizenship Education (GCED) and Education for Sustainable Development (ESD). Target 4.7 states: "By 2030, ensure that all learners acquire the knowledge and skills needed to promote sustainable development, including, among others, through education for sustainable development and sustainable lifestyles, human rights, gender equality, promotion of a culture of peace and non-violence, global citizenship and appreciation of cultural diversity and of culture's contribution to sustainable development" [31] . According to Haubrich [29] , the paradigm of SD should be integrated into the teaching of geography at all levels.
In Agenda 21 [32] and in the 2030 Agenda for Sustainable Development [33] , the following topics for teaching can be identified: soil/land degradation; desertification; biodiversity/biodiversity loss; climate change; water/oceans; poverty and justice; health and food; consumption; gender differences/gender equality; and housing/safe, resilient, and sustainable human settlements and participation. The former also mentioned environment and development; pollution; agriculture; biotechnology; and new technologies. The latter also emphasize protection of ecosystems, sustainable energy, and sustainable industrialization. Thus, based on these descriptions, it can be stated that suitable teaching topics for education in geography include issues relevant to Earth science and human geography.
Creativity and innovation, creative thinking and problem solving, and communication and collaboration skills help students face future challenges [34] . Creativity includes using imagination, pursuing purpose, being original, and judging values [35] . Imagination involves looking at a situation from a different perspective or thinking of alternatives. Pursuing purpose and being original enable the student to have a set action or intention while conceiving of new ideas. Creative thinking involves trying new possibilities and rejecting those that do not work. An essential skill that also fits with geography is problem-solving. It involves six key steps: observation of the problem; examination of the potential causes of the problem; identification of alternatives to solve the problem; selection of an approach to solve the problem; implementation of the solution; and verification that the problem has been resolved [34] . Communication and collaboration develop understanding and respect for others' perceptions and arguments, thinking and evaluating one's own personal motives, the relationship of common tasks to one's own competencies, setting your own goals, and thinking about problems and phenomena from different perspectives [29] . Developing communication and collaboration skills also develops global awareness [34] . All of these skills are part of the action competence needed for SD, which should be based on an adequate value orientation [29] . However, many research outcomes have shown that knowledge and skills are not sufficient to produce adequate sustainable behaviour [36] [37] [38] [39] . Students should have a chance to experience how beautiful nature can be, how precious culture is, how worthwhile communities and societies are, so they will be ready to protect all these parts of the human-earth ecosystem [29] .
Teaching and Learning Principles and Methods Promoting Sustainability in Geography Education
There are several principles in geography education that support the learning of sustainability issues in connection with various teaching and learning methods. According to Haubrich [29] , group discussions concerning the structure of a problem, the causes of the problem, and the potential responses to solve the problem from an ecological, economical, and societal point of view are appropriate methods for studying ecological issues. In geography education, it is also important to practice how to behave ecologically, socially, economically, or politically. Group work and projects with activities, such as letters to newspapers and exhibitions at public places, are some well-known teaching methods.
According to Catling [40] , geography education should be based on children's geographies or geographical knowledge and the active role of children in their own learning. Valuable environmental experiences can arise when studying takes place with appropriate activities in different environments [41] . The interaction between the student and the place gives birth to the meaning of the place. Meaningful learning experiences support the students' sense of place and identity, arousing their attachment to people and the landscape [5] . According to Hutson [42] , "place-based education seeks to connect students to local environments through a variety of principles and strategies that increase environmental awareness and connectedness."
Outdoor Learning Promotes Sustainability in Geography Education
In this study, the definition of outdoor learning is based on the findings of Blenkinsop, Telford, and Morse [43] . They generated a list of pedagogical skills, such as, "becoming more outdoor, environmental, place-based, emergent and/or experiential in the teachers' own practices". The list was based on experienced outdoor school teachers' teaching and learning strategies and the skills that can be regarded as the important skills developed by learners when learning outdoors. Experiential learning was identified as the key teaching and learning strategy in their study. Thus, it is important to pay attention to PBE when learning geography outdoors. According to Way [44] , participants acquired meaningful learning on their research topic through PBE. It is an interdisciplinary and experiential learning approach which uses the local environment and society [45] .
Outdoor learning is based on holistic, experiential learning, and the integration of knowledge and skills across disciplines [46] . So, learning outdoors can be used for all subjects as well as SE [47, 48] for supporting personal and social development, even on a primary school level [49, 50] . Moreover, learning outdoors can foster individuals' physical well-being, social and emotional well-being, and deeper levels of learning [51] . Learning in the natural environment develops students' environmental sensitivity, fosters their concrete understanding of environmental issues, and engages students actively with ecological issues [52] .
Geography, for its part, supports understanding how people intervene in the world's natural and social processes and, in turn, how spaces, places, landscapes, and environments are affected by such interventions [5, 53] . The development of identity, community, and environmental responsibility is supported by a sense of space [54] . Consequently, geography education has a central role in connecting the outdoor physical environment, the sense of space and place, and man's actions in it to support SE.
Creativity is a fundamental part of learning for all learners, but especially for young ones. It requires space and time, as well as a degree of freedom and deep immersion in an area [55] . A variety of multi-modal teaching approaches support this kind of creative learning by involving learners in imaginative experiences and by connecting their learning to their lives [56] . Learning about geographical issues, such as climate change, and developing geographical thinking in outdoor environments offers good opportunities for creativity, which can support the problem-solving skills needed for addressing environmental problems. The outdoor environment provides an opportunity for holistic learning, integrative approaches, and building one's own relationship with nature. Outdoor education also promotes students' concentration, learning, and retention better than teaching and learning in a classroom [57] . These basic skills can be used when confronting the central outdoor environmental issues, and, thus, they support effective learning about sustainability.
Children's connections to the landscape, nature, and people in it can also be developed through outdoor learning, as children learn issues about their living environment and develop their place knowledge. Such learning would be possible if children were studying co-operatively and collaboratively [58] through "ground learning" in local phenomena, gaining "lived experiences" [59] . Consequently, through geographical cross-curricular themes, which foster a strong sense of place and space, understanding of sustainability can also be supported.
Research Aim and Questions
Promoting sustainability should also be at the heart of geography. Teaching and learning methods play an important role in learning. However, comparative and evaluative studies have not been conducted from the perspective of SE. This study fills this gap. The results can be used to develop geography curricula and teaching in teacher and school education.
The research was guided by the following research questions:
RQ1: What are the teaching and learning methods used in geography education for achieving the sustainable development goals (SDGs) in general and higher education? RQ2: What are the goals and topics in geography education for achieving SDGs? RQ3: What are the features of the teaching and learning methods currently used in geography education and SE, including outdoor education, for achieving SDGs?
Materials and Methods

Data Collection
In this qualitative study, the focus was on articles that concerned geography teaching and SD. The data collection method was a modification of the method used by Jeronen et al. [23] . Articles for the analysis were sourced from scientific databases, such as ERIC, Web of Science, and Education Database. All searches were done in English and conducted in October 2018. The search strategy was based on a systematic organization, categorization, and selection of Boolean keywords related to geography education. A word search was conducted in relation to the terms of geography education and instruction, teaching methods, SD, sustainability, environment, and outdoor education. For each scientific database, a hierarchical search strategy was applied, starting from the simplest combination of Boolean forms and then progressing to more complex forms. Additionally, manual examinations of key journals in geographical education were performed.
The initial searches of the scientific databases and the manual examinations of scientific journals came up with over 2000 search results, from which 52 were chosen for reviewing (covering 2005-2017). However, of these 52 articles, only 17 met the following inclusion criteria and were chosen for the analysis. To be more comparable with the earlier study of the research group [60] , the present study ended up with similar data collection criteria applied to geography and its natural and social sciences character: The rejected articles focused on curriculum, did not include elements of sustainable development, or included more general descriptions of large courses or education programs, not about the teaching or learning methods themselves. The chosen articles were published in 2008-2018 (Table 1) and their focus groups varied from primary school level to student teachers. [76, 77] H, P Notes: P = primary, S = secondary school, H = high school, ST = student teacher education level, e.g., ST/P student teacher education for primary level.
Analyses
The material was analyzed using content analysis methods [78, 79] . Firstly, the material regarding the teaching and learning methods (RQ1) and the topics and goals (RQ2) in geography education for achieving SDGs was divided into two sections for the analyses. The first section contained the entire articles and every teaching and learning method mentioned in them, including the background theory. In the second section, consisting of articles in which the teaching and learning methods, level of knowledge, and thinking skills were studied, only those parts of the articles (excluding the theory part and references) which described the teaching and learning methods used and studied were reviewed. The proportions of the teaching and learning methods used were counted. The proportions were counted with the method of using inductively created Boolean operators and search tools to count the occurrences of each method in each article. Each search result of the Boolean operator was manually checked to verify if it corresponded with the method in question, and then it was counted into the sum of the occurrences. Titles, tables, or references were not included in the sum of the occurrences. Some of the Boolean operators did not result in any occurrences, even though the method had been mentioned in the article. Despite the weaknesses of the method, it was found to be the most effective, as corresponding mentions of each method might be as many as over 90 per article.
Thereafter, deductive analyses were carried out (RQ1) for identifying the level of knowledge [80] and thinking skills [81] included in the teaching and learning methods.
To determine different topics and goals of SDE presented in the expressions collected from the reviewed articles, the expressions were classified deductively according to the UN's definitions of the 17 SDGs (RQ2). These subcategories of the 17 SDGs were then classified into four different main categories: social, cultural, economic, and ecological SD ( Table 2 ). The material was also analyzed using a qualitative-quantitative mixed method approach [82] to be able to answer RQ3 concerning features of the teaching and learning methods currently used in geography education and SE, including outdoor education for achieving SDGs. Initially, the articles were read thrice and all substantive expressions concerning features of the teaching and learning methods currently used were written down. After the collection of the expressions, they were inductively classified into subcategories. This subcategorization was repeated independently with the created subcategories to reduce the risk of subjectivity. In the rare case of conflicting subcategories, each of the subcategories was reconsidered, and if any were applicable, they were included in the final subcategorization. The final subcategories were then classified into inductively created higher-order main categories, which enabled us to identify features of the currently used teaching methods.
In order to ensure the reliability of the process, one researcher read the article thrice, and thereafter, all three members of the research groups checked the selections.
Results
The Most Often Used Teaching and Learning Methods in Geography Promoting SE: The Supported Thinking Skills
The results showed that the teaching and learning methods most often used in geography education for achieving the SDGs in different educational levels were different teaching methods used together, followed by interactive learning (both were noted in 16 of 17 articles). Group work and teacher presentations were mentioned in 12 out of 17 articles (Table A1 in Appendix A). Inquiry-based learning and argumentation were mentioned in half of the articles. Experiential learning (seven articles), information and communication technology (ICT), group discussion, co-operative and collaborative learning (all mentioned in six articles) were also supported, as well as outdoor learning and field work, teacher inquiry, and also games, role plays, and debates were all in five articles.
In counting how many times the term for a certain teaching and learning method was mentioned in the 17 articles altogether in their material, methods, results, and discussion sections, we found interactive learning was mentioned 389 times, followed by ICT, which was mentioned 208 times. The following were mentioned over 100 times in this order: experiential learning (198), group work (144), place-based pedagogy (133), and outdoor learning and field work (118). Problem-oriented and problem-based learning (PBL) and argumentation reached nearly 100 mentions, as did inquiry-based learning. The least popular were both art education methods, such as art instruction, drama, story-line, and reading stories, and service-learning approaches.
The levels of knowledge and thinking skills concerning geography teaching and learning that promotes sustainability were also studied ( Table A2 in Appendix A). Fact knowledge and concept knowledge were supported in all articles. Method knowledge was supported in 14 articles and metacognitive knowledge less often, in 11 of the articles.
The lower level of thinking skills (remembering, understanding, and application) were introduced in all 17 articles and analysis and synthesis in 16 articles. The highest level of thinking skills, evaluation, was not present in five articles.
The Topics and Goals in Geography Education Concerning SDGs
In 17 articles on topics in geography education concerning SDGs, there were 461 expressions excluding the theory part of the articles and 584 expressions including these parts. The most often written expressions promoting SD in geography education (Figure 1 ) were directed to environmental (ecological) sustainability (such as climate change, ground water) (42%), followed by social sustainability (such as gender equality, sustainable lifestyle, healthcare) (25%), and economic (19%) and cultural sustainability (such as traditional cultural knowledge, cultural knowledge of place) (14%). In 11 articles, the sustainability issues were examined both at the local and global levels.
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The Features of the Teaching and Learning Methods Currently Used in Geography Education and Sustainable Education, Including Outdoor Education, for Achieving SDGs
Altogether, there were 1427 expressions concerning the features of the teaching and learning methods currently used in geography and SE, including outdoor education, for achieving SDGs. They Several goals were identified regarding geography education promoting SE in the 17 analyzed articles: to promote the teaching of SD; to understand the interdependency between humans and nature; to encourage information retrieval and essential discovery; to encourage an interdisciplinary approach; to develop civic skills, system thinking, and sustainable lifestyle; to form your own opinion; to develop pedagogical content knowledge of SD; and to understand the forming and maintaining of ground water, positive future images, and awakening environmental sensitivity.
Altogether, there were 1427 expressions concerning the features of the teaching and learning methods currently used in geography and SE, including outdoor education, for achieving SDGs. They were various. One example of these expressions was, "I used diaries as a medium for discussion, holding a 'conversation' with students about their learning of sustainable development across the course of one academic year", which reflected interactive skills between the teacher and students. All in all, 105 different categories of the expressions were classified and, among others, included active participation, thinking skills, animation, evaluation, dialog, demonstrations, and ICT-skills.
General teaching and learning skills ( Figure 2 ) were expressed 636 times as ways to support SD in geography, such as developing skills of lifelong learning (expressed in 19%) and global citizen skills (18% of all expressions). Developing skills for the future was found in only in 2% of the articles about promoting SD in geography. The others were scaffolding, developing interactive skills, developing multi-modal reading skills, and students' self-efficacy and identity.
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Discussion
Citizenship Education and SE support the development of critical thinking skills and help young students understand the complexities of a globalized and interdependent world, as well as reflect on their rights and responsibilities towards each other and the globe. Thus, environmental awareness and consciousness can be seen as important goals, both in geography and in SE [27] . Education in geography fosters knowledge, skills, and concepts for better understanding our own existence and our relationships with other people and the universe [26] . Teaching SD in geography depends not only on high-quality subject matter knowledge, but also on modern pedagogical content knowledge, meaning the teachers' interpretations and transformations of subject matter knowledge support students' learning [14] . Teaching and learning methods should include goal-oriented activities and information exchange between a teacher and students [23] . It is important to study teaching and learning methods, as they have effects on cognitive, affective, and psychomotor learning [83, 84] .
Yli-Panula et al. [60] emphasized in the earlier study regarding biology teaching methods promoting biodiversity learning that comparative evaluation is needed in relation to the expected results of teaching methods. This study filled the gap concerning geography teaching methods promoting sustainability. The results showed that the teaching and learning methods most often used in geography education for achieving the SDGs in different educational levels were different teaching Concerning teaching skills in geography, the articles studied mentioned that integrative and interdisciplinary approaches, development of the teaching skills of a teacher, and encouragement of students to be creative are important features to be taken into account.
Yli-Panula et al. [60] emphasized in the earlier study regarding biology teaching methods promoting biodiversity learning that comparative evaluation is needed in relation to the expected results of teaching methods. This study filled the gap concerning geography teaching methods promoting sustainability. The results showed that the teaching and learning methods most often used in geography education for achieving the SDGs in different educational levels were different teaching methods used together, followed by interactive learning. Using different teaching methods together and incorporating ICT can improve learning. As in the study of biology teaching methods [23] , ICT, group work, and teacher presentations were popular. Haubrich [29] recommended group work and discussions as appropriate teaching and learning methods for studying ecological issues. Inquiry-based learning, experiential learning, co-operative and collaborative learning, group discussion, and argumentation were all emphasized, as well as outdoor learning and field work. Co-operation and sharing their own experiences, views, and reasoning in a group helps students understand their own thinking [85] and can support critical thinking and commitment to science education [86] . Through outdoor learning and field work, students' environmental sensitivity, and their concrete understandings of environmental and ecological issues can be developed cf. [52] .
The least popular were art education methods, such as art instruction, drama, story-line, and reading stories. The reduced use of these was surprising, as it would be possible to incorporate emotional experiences into studying through these teaching and learning methods, and thus foster individuals' physical, emotional, and social well-being, and deeper levels of learning [51] . Collaborative reading and discussion of read text helps students to understand the text in depth [87] . Although place-based learning was considered important in the reviewed articles, the whole-school approaches were not used at all and service-learning approaches were only mentioned in a few articles. This result is similar to that of a previous study of biology teaching methods by Jeronen et al. [23] . The two approaches mentioned above represent PBL, which enables students to get to know their own neighborhood and community [88, 89] . In geography education too, such approaches have been used more extensively than before, as they can generate public interest and motivate local, regional, and national decision-makers to integrate SE into school curricula [90] .
The most often mentioned topics promoting SD in geography education were directed to environmental (ecological) sustainability, such as climate change and ground water, followed by social sustainability, such as gender equality, sustainable lifestyle, and healthcare, and then by economic and cultural sustainability, such as traditional cultural knowledge and cultural knowledge of place. The sustainability issues were examined both at local and global levels in most articles.
In this respect, the topics were consistent with the topics presented in Agenda 21 [32] and in the 2030 Agenda for Sustainable Development [33] . There were surprisingly few ecological topics. Issues such as desertification, biodiversity loss, pollution, and protection of ecosystems were hardly addressed. The following economic issues were also missing, consumption, sustainable energy, and sustainable industrialization, which are topics for teaching identified in the lists by the UN [32] and in the 2030 Agenda for Sustainable Development [33] .
As important goals in geography education, promoting SD and teaching of SD were mentioned in such a way that students are able to understand the interdependency between humans and nature. Haubrich [29] stressed that individuals should become aware of the impact of their own behaviour. According to UNESCO [31] , students should have the possibility to acquire the knowledge and skills needed to understand what human rights, gender equality, a culture of peace and non-violence, global citizenship, and cultural diversity mean. In the articles, it was also emphasized that students should be encouraged to discover information for forming their own opinion. This supports the statement by UNESCO [31] , which includes the idea that valuable skills for developing SD are communication and practical and social skills to explore important topics in a range of scales, from local to international. It was also noted as an important goal that teaching should be interdisciplinary, and that it should support and foster positive images of the future, awaken environmental sensitivity, support system thinking, and develop civic skills for sustainable lifestyles cf. [27] . In addition, another important goal was to develop pedagogical content knowledge of SD.
A number of the features of the teaching and learning methods currently used in geography education and SE, including outdoor education, for achieving SDGs features of general learning skills and learning skills in geography were seen to be important. The most important concerning the former was seen to be the development of lifelong learning and global citizen skills. Surprisingly, "developing skills for the future" was found only in couple of the articles, although it was seen that important goals are fostering positive images of the future and development of civic skills for a sustainable lifestyle to promote SD in geography. The other emphasized features were scaffolding, developing interactive skills, developing multi-modal reading skills, and students' self-efficacy and identity. Among the most often expressed learning skills in geography were the scientific research and thinking skills, developing community and co-partnership skills, and place-based learning, and less often were the geographical thinking skills and general geographical skills and the use of senses. Expanded learning environments were not seen as an important feature of teaching methods, although they could offer good possibilities for PBL [88, 89] . Also, Smith [59] argued that geographical education should be based on local phenomena and students' lived experiences. Thus, students, places, and purposeful activities together can produce viable and valuable environmental educational experiences [41] , supporting students to develop a sense of place and identity. This again would be a meaningful starting point for a sustained engagement with people and the landscape itself [5] .
Main Conclusions and Implications
This study aimed to identify and describe useful teaching methods in geography education, including outdoor education, to promote sustainability and the goals, topics, and features regarding the teaching methods. Teaching methods in geography which include both physical and human environments cannot be listed from most to least effective, as they are content-and subject-dependent. However, it can be concluded that the whole-school approach, service learning, and future prospect of using different teaching methods together and PBL in learning geography should be implemented in school education to reach the SDGs and to support all four (environmental, social, economic, and cultural) dimensions of SE. 
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